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Abstract 
Let f=(jf ),1≤j≤k be sequence of nonzero polynomials and deg(jf )≤j. We consider the 
following differential equations. 
 
( *) T(f)(y)=∑
=
k
j
j
j yf
1
)( = na y. 
The project studies the following: 
(1) Find necessary and sufficient conditions on na and f such that (*) has exactly one nonzero 
solution y=nP (x,f)≠0 of monic polynomials of degree n for al  n. In this case, we wa t 
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to find their Rodrigue?s formula and generating functions. 
(2) If (1) is true, which are orthogonal polynomials and then find the c rresponding weight 
function. 
(3) Ifαg →f, T(f)(y) = na y and T(αg )(y)=nb (α)y have exactly one nonzero solution 
y=nP (x,f) and  y=nP (x, αg ) of monic polynomials of degree  for all n, then find their 
limit relation. 
.. 
key words: generating function, orthogonal polynomial, Rodrigue?s formula. 
 
 
Our result is the following 
 
Main results 
 
Theorem. 
Let f  and g  be nonzero polynomials with 2deg ≤f  and 1deg ≤g . 
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(2). If 1)( =xf  and qpxxg +=)( , then { })(xnφ  is a sequence of orthogonal 
polynomials of degree n  with weight function 


= ∫ dxxf xfxgxw )( )(')(exp)(  on 
the interval ),( ∞−∞  if 0<p  and { })(xnφ  is not orthogonal if 0≥p . 
Moreover, { })(xnφ  has the following generating function 
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(3). If xxf =)(  and qpxxg +=)( , where 0>p , 0>q , then { })(xnφ  is a 
sequence of orthogonal polynomials of degree n  with weight function 
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